By allowing macroscale circuits to be measured non-invasively, functional magnetic resonance imaging (fMRI) has transformed our understanding of human brain function. In particular, studies using fMRI to examine task-free intrinsic functional connectivity have provided group-level maps of large-scale functional brain networks that are highly reproducible across datasets (Yeo et al., 2011; Power et al., 2011) and can be efficiently acquired even in clinical populations. However, despite its promise, functional neuroimaging remains primarily a tool for research, without directly influencing clinical care for the many neuropsychiatric diseases that result in enormous morbidity and high mortality. For syndromes as diverse as depression and schizophrenia, the advanced radiological procedures that have transformed diagnosis and treatment planning in other fields of medicine remain conspicuously absent. Prior research has focused primarily on differences in functional brain networks between heterogeneous clinical groups. Yet, it is increasingly recognized that functional neuroimaging must provide stable information about brain networks in individual humans in order to become clinically useful.
In this issue of Neuron, Gratton et al. report a significant advance supporting this broad goal. Using fMRI, the authors investigated the presence and stability of brain network features that were specific to an individual (Gratton et al., 2018) . Their efforts were made possible by a unique public resource: the ''Midnight Scan Club'' (or MSC) dataset comprised of multimodal neuroimaging data from ten densely sampled individuals, nine of whom had adequate data quality (Gordon et al., 2017) . For each participant, 5 hr of high-quality restingstate fMRI data were collected over ten sessions within a 7-week period. This experimental design allowed the authors to explicitly test the relative contributions of group factors (which are consistently present across individuals) and individual-specific factors (which are consistently present across time).
Using these rich data, Gratton et al. (2018) convincingly demonstrate that the variance in functional connectivity data is best explained by a combination of factors that are both common across individuals and consistently present in single individuals across sessions. As expected from independent studies that have delineated reproducible large-scale networks when data are aggregated across individuals, a shared group-level factor explained slightly more than one-third of the variance in functional network architecture (Power et al., 2011; Yeo et al., 2011) . Surprisingly, however, subjectspecific features in the networks explained a similar amount of variance in the data. These personalized network characteristics were stable, and sessionrelated variance in individual patterns over time was minimal (Figure 1 ).
There was regional and network-specific heterogeneity in these results, with person-specific features being over-represented in higher-order brain systems devoted to cognitive control. These systems included the fronto-parietal and cingulo-opercular control systems, the ventral and dorsal attention systems, and the salience system. These results align with prior studies showing greater across-person variability in the connectivity profiles of brain regions devoted to cognitive control (Mueller et al., 2013) , but also establish that these featureswhich vary across individuals-are also stable within individuals over time. In contrast, individualized features were less prominent in brain systems devoted to sensorimotor processing.
All of the above results used fMRI data acquired at rest (i.e., in awake participants visually fixating on a crosshair). However, along with these resting-state scans, at each session participants of the MSC completed four fMRI tasks with distinct cognitive demands. Inclusion of these fMRI tasks allowed the authors to examine the degree to which cognitive states modulated functional networks. Decades of cognitive neuroscience research using task-based fMRI paradigms might lead to the prediction that task-induced changes in connectivity would explain a large amount of variation in the data-perhaps even more than individual specific factors. However, this was not in fact the case, and the consistent effects of task on functional connectivity across individuals were relatively small (<5% variance). These results were robust to important pre-processing decisions. Interestingly, the effects of task on connectivity were mainly observed only when the individual was considered, with participant-specific modulations of connectivity during tasks accounting for substantially more variance (20%) than the main effect of task itself. Similar patterns were observed when the authors analyzed task-related activations rather than functional connectivity.
The authors emphasize that these results do not mean that cognitive tasks have no impact upon the BOLD signal; indeed, studies using standard task fMRI would not be possible without taskdependent modulation. Furthermore, they acknowledge several studies that have reported task-related changes in connectivity related to behavior. Despite the many strengths of the MSC dataset, the limited number of total subjects available (n = 9) is not well suited for the study of individual differences. As such, the present data do not negate the presence of task-modulated signals and their relevance for understanding cognition, lifespan development, or psychopathology. However, the data do emphasize the previously underappreciated importance of stable subject-specific features within functional networks.
Moving forward, linking such subjectspecific features to individual differences in behavior and clinical psychopathology represents a tremendous opportunity for the field. However, several substantial challenges remain. First, the MSC dataset used by Gratton et al. (2018) included 30 min of high-quality data per session (Gordon et al., 2017) . Acquiring clean data of this duration in populations where personalized medicine is most needed (such as those with neuropsychiatric disorders) may be unrealistic in many cases. This challenge emphasizes the need for continued development of new imaging and analytic techniques to allow for reliable estimation of functional networks in individuals using limited data (Laumann et al., 2015) . However, the relatively small effects of task state on functional network architecture also suggests that combining multiple functional scans (including rest and diverse tasks) may allow investigators to aggregate longer timeseries within existing datasets. Second, efforts to link individual brain network organization to behavior should not underestimate the importance of data quality, which is often driven by motion artifact. Even with an adequate quantity of data, data quality is frequently co-linear with variables of interest (including age, cognition, and disease burden) and thus can systematically bias inference. Studies of individual differences should therefore use validated denoising techniques and also transparently report the relationship between all primary variables (both imaging and otherwise) and in-scanner motion (Ciric et al., 2017) . Third, as emphasized by an important recent study (Bijsterbosch et al., 2018) , individual-specific variations in the spatial configuration of functional regions that are used to define a network are likely to be important features for studies of individual difference. However, it should be noted that the results of Gratton et al. remained unchanged when such subject-specific functional neuroanatomy was accounted for (Laumann et al., 2015) .
Such considerations notwithstanding, recent work has already begun to capitalize on the person-specific signatures of the functional connectome. For example, ''connectotyping'' (MirandaDominguez et al., 2014) or ''connectome In this issue of Neuron, Gratton et al. (2018) evaluate the relative influence of group, individual, and taskspecific factors in functional brain networks in humans. Building upon a large body of prior work delineating the average topology of functional networks present in groups (center), Gratton et al. establish that a large amount of variability in functional networks is driven by person-specific characteristics (inner ring). In contrast, changes in functional networks associated with cognitive tasks contribute less variance. Finally, with sufficient data, changes in functional networks within individuals across scanning sessions are minor, allowing for identification of person-specific network features that are consistently present over time. Color bar indicates the relative variance explained by each factor. fingerprinting'' (Finn et al., 2015) studies have demonstrated the ability to identify individuals based on their specific pattern of connectivity in large datasets using machine learning techniques, and have shown that such multivariate signatures are associated with individual differences in cognition. Moving forward, functional network patterns may allow researchers to parse heterogeneous neuropsychiatric syndromes and identify circuit-level disruptions in individual patients. Ultimately, such data could allow for a paradigm shift in clinical neuropsychiatry and facilitate personalized determination of both prognosis and selection of optimal treatments. While the time horizon for such dramatic advances remains unknown, the stable, person-specific networks described by Gratton et al. (2018) are an important step along this trajectory.
